Atty. Dkt. No. 230980-0213 



Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: ^ 
(Cancelled) 

2 . (Amended) A method as r e cit e d in claim 1, for generating a compressed and expanded 
waveform from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed and expanded waveform; 

wherein in accordance with a first compression and expansion format, the step of 
generating at least one processed waveform from each frequency band-divided waveform further 
includes the steps of: 

receiving a plurality of opening and starting addresses, each opening and 
starting address designating a starting point of cycles that comprise the frequency band-divided 
waveform; 

receiving a plurality of position information elements, each position 
information element designating a particular cycle and address of the frequency band-divided 
waveform corresponding to each time point; 

reading out first waveform data from the frequency band-divided 
waveform of approximat e ly at least two repeated cycles starting at the opening and starting 
address associated with the cycle corresponding to every other time point, and waveshaping the 
first waveform data with an envelope to form a first processed waveform; and 

reading out second waveform data from the frequency band-divided 
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waveform of approximat e ly at least two repeated cycles starting at the opening and starting 
address associated with the cycle corresponding to every other time point that does not coincide 
with the reading out of the first waveform data, and waveshaping the second waveform data with 
the envelope to form a second processed waveform. 

3. (Original) A method as recited in claim 2, further including the step of repetitively 
reading out cycles within the first and second waveform data when a first interval between 
addresses designated by the plurality of position information elements is less than a second 
interval between addresses in the plurality of opening and starting addresses. 

4. (Original) A method as recited in claim 2, further including the step of jump reading 
out cycles within the first and second waveform data when a first interval between addresses 
designated by the plurality of position information elements is greater than a second interval 
between addresses in the plurality of opening and starting addresses. 

5 . (Amended) A method as r e cit e d in claim 1, for generating a compressed and expanded 
waveform from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed and expanded waveform; 

wherein in accordanc e with a s e cond compr e ssion and expansion format, the step 
of generating at least one processed waveform from each frequency band-divided waveform 
further includes the steps of: 

receiving a plurality of position information elements, each position 
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information element designating a different address of the frequency band-divided waveform 
corresponding to each time point; 

receiving pitch data indicating a read-out speed of the waveform portions; 
reading out successive first waveform portions from the frequency band- 
divided waveform at the read-out speed at every other time point, each first waveform portion 
comprising waveform data starting at the address of the position information element 
corresponding to the time point, the successive first waveform portions comprising first read-out 
waveform data; 

reading out successive second waveform portions from the frequency 
band-divided waveform at the read-out speed at every other time point that does not coincide 
with the reading out of successive first waveform portions, each second waveform portion 
comprising waveform data starting at the address of the position information element 
corresponding to the time point, the successive second waveform portions comprising second 
read-out waveform data; 

waveshaping the first read-out waveform data with an envelope to form a 
first processed waveform; and 

waveshaping the second read-out waveform data with the envelope to 
form a second processed waveform. 

6. (Original) A method as recited in claim 5, further including the step of repetitively 
reading out first and second waveform portions when each read-out start point associated with 
each position information element is earlier in time than the time point corresponding to the 
position information element. 

7. (Original) A method as recited in claim 5, further including the step of jump reading 
out first and second waveform portions when each read-out start point associated with each 
position information element is later in time than the time point corresponding to the position 
information element. 

8 . (Amended) A method as r e cit e d in claim 1, for generating a compressed and expanded 
waveform from original waveform data, the method comprising the steps of: 

015.616752.2 



Atty. Dkt. No. 230980-0213 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed and expanded waveform; 

wherein in accordanc e with a third compr e ssion and e xpansion format, the step of 
generating at least one processed waveform from each frequency band-divided waveform further 
includes the steps of: 

receiving a plurality of mark addresses that designate a starting point at 
zero-crossings of waveform segments of the frequency band-divided waveform; 

receiving a plurality of position information elements indicating a 
particular waveform segment of the frequency band-divided waveform corresponding to each 
time point; 

receiving pitch data indicating a read-out speed of the waveform portions; 

reading out portions of at least one waveform segment at the read-out 
speed at every time point of the frequency band-divided waveform, the portions of at least one 
waveform segment comprising waveform data starting at the mark address associated with the 
waveform segment corresponding to the time point; and 

sequencing consecutive portions of at least one waveform segment to generate a 
processed waveform from the frequency band-divided waveform. 

9. (Original) A method as recited in claim 8 3 further including the step of repetitively 
reading out portions of at least one waveform segment when a first interval between addresses 
designated by the plurality of position information elements is less than a second interval 
between addresses in the plurality of mark addresses. 
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10. (Original) A method as recited in claim 8 5 further including the step of jump reading 
out portions of at least one waveform segment when a first interval between addresses designated 
by the plurality of position information elements is greater than a second interval between 
addresses in the plurality of mark addresses. 

11. (Cancelled) 

12. (Amended) A method as r e cit e d in claim 11, for generating a compressed and 
expanded waveform from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed and expanded waveform; and 

compressing or expanding each processed waveform by an identical amount of 

time; 

wherein the step of frequency band-dividing the original waveform data further 
including the steps of: 

sampling the original waveform data at a sampling frequency F s ; and 
dividing the original waveform data into N frequency band-divided 
waveforms, wherein the Mth frequency band-divided waveform, where M is an integer varying 
from one to N, is sampled at a sampling frequency equal to F s divided by 2 (M " l) , and has a 
frequency band ranging from F s divided by 2 (M+1) to F s divided by 2 (M) . 

13. (Original) A method as recited in claim 12, the step of superimposing a plurality of 
processed waveforms comprising the steps of: 

filtering at least one of the N processed waveforms generated from the N 
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frequency band-divided waveforms according to the frequency band of the frequency band- 
divided waveform associated with each processed waveform; and 

summing the N processed waveforms to form the compressed and 

expanded waveforms. 

14. (Original) A method as recited in claim 13, the step of frequency band-dividing the 
original waveform data further including the steps of: 

dividing the original waveform data into three frequency band-divided 

waveforms; 

generating at least one processed waveform from the first frequency band- 
divided waveform in accordance with a second compression and expansion format comprising 
the steps of 

receiving a plurality of position information elements, each 
position information element designating a different address of the frequency 
band-divided waveform corresponding to each time point, 

receiving pitch data indicating a read-out speed of the waveform 

portions, 

reading out successive first waveform portions from the frequency 
band-divided waveform at the read-out speed at every other time point, each first 
waveform portion comprising waveform data starting at the address of the 
position information element corresponding to the time point, the successive first 
waveform portions comprising first read-out waveform data, 

reading out successive second waveform portions from the 
frequency band-divided waveform at the read-out speed at every other time point 
that does not coincide with the reading out of successive first waveform portions, 
each second waveform portion comprising waveform data starting at the address 
of the position information element corresponding to the time point, the 
successive second waveform portions comprising second read-out waveform data, 

waveshaping the first read-out waveform data with an envelope to 
form a first processed waveform, and 

waveshaping the second read-out waveform data with the envelope 
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to form a second processed waveform; and 

generating at least one processed waveform from the second and third 
frequency band-divided waveforms in accordance with a third compression and expansion format 
comprising the steps of 

receiving a plurality of mark addresses that designate a starting 
point at zero-crossings of waveform segments of the frequency band-divided 
waveform, 

receiving a plurality of position information elements indicating a 
particular waveform segment of the frequency band-divided waveform 
corresponding to each time point, 

receiving pitch data indicating a read-out speed of the waveform 

portions, 

reading out portions of at least one waveform segment at the read- 
out speed at every time point of the frequency band-divided waveform, the 
portions of at least one waveform segment comprising waveform data starting at 
the mark address associated with the waveform segment corresponding to the time 
point, and 

sequencing consecutive portions of at least one waveform segment 
to generate a processed waveform from the frequency band-divided waveform. 

15. (Original) A method as recited in claim 14, the step of superimposing a plurality of 
processed waveforms further including the steps of: 

sampling and low-pass filtering the processed waveform generated from 
the third frequency band-divided waveform according to the sampling frequency associated with 
the second frequency band-divided waveform and frequency band associated with the third 
frequency band-divided waveform to generate a third intermediate processed waveform; 

summing the third intermediate processed waveform with the at least one 
processed waveform generated from the second frequency band-divided waveform to generate a 
second intermediate processed waveform; 

sampling and low-pass filtering the second intermediate processed 
waveform according to the sampling frequency associated with the first frequency band-divided 
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waveform and frequency band associated with the second and third frequency band-divided 
waveforms to generate a first intermediate processed waveform; and 

summing the first intermediate processed waveform with the at least one 
processed waveform generated from the first frequency band-divided waveform to form the 
compressed and expanded waveform. 

16. (Cancelled) 

1 7. (Amended) A method as r e cit e d in claim 16, for generating a compressed and 
expanded waveform from original waveform data, the method comprising the steps of: 

frequency band-dividing the original waveform data to produce a plurality of 
frequency band-divided waveforms; 

receiving position data including a plurality of time points indicating when 
waveform data is to be read out from the plurality of frequency band-divided waveforms, and 
position information elements indicating a particular location in the plurality of frequency band- 
divided waveforms corresponding to each time point; 

generating at least one processed waveform from each frequency band-divided 
waveform according to the position data and at least one compression and expansion format; and 

superimposing a plurality of processed waveforms generated from all frequency 
band-divided waveforms to form the compressed and expanded waveform; 

wherein the step of frequency band-dividing the original waveform data further 
including the steps of dividing the original waveform data into a plurality of frequency band- 
divided waveforms, each frequency band-divided waveform having a plurality of frequency band 
waveform components; and 

wherein the step of superimposing a plurality of processed waveforms comprising 

the steps of: 

multiplying each processed waveform with a level-controllable time 

window; 

filtering at least one of the plurality of processed waveforms generated 
from the plurality of frequency band-divided waveforms according to a frequency band of the 
frequency band-divided waveform associated with each processed waveform; and 
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summing the processed waveforms to form the compressed and expanded 

waveforms. 

1 8 . (Amended) A method as recited in claim 1 7, the step of frequency band-dividing the 
original waveform data further including the steps of: 

dividing the original waveform data into three frequency band-divided 

waveforms; 

generating at least one processed waveform from the first and second 
frequency band-divided waveforms in accordance with a third compression and expansion format 
comprising the steps of 

receiving a plurality of mark addresses that designate a starting 
point at zero-crossings of waveform segments of the frequency band-divided 
waveform, 

receiving a plurality of position information elements indicating a 
particular waveform segment of the frequency band-divided waveform 
corresponding to each time point, 

receiving pitch data indicating a read-out speed of the waveform 

portions, 

reading out portions of at least one waveform segment at the read- 
out speed at every time point of the frequency band-divided waveform, the 
portions of at least one waveform segment comprising waveform data starting at 
the mark address associated with the waveform segment corresponding to the time 
point, and 

sequencing consecutive portions of at least one waveform segment 
to generate a processed waveform from the frequency band-divided waveform; 
and 

generating at least one processed waveform from the third frequency band- 
divided waveform in accordance with a first compression and expansion format comprising the 
steps of 

receiving a plurality of opening and starting addresses, each 
opening and starting address designating a starting point of cycles that comprise 
the frequency band-divided waveform, 
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receiving a plurality of position information elements, each 
position information element designating a particular cycle and address of the 
frequency band-divided waveform corresponding to each time point, 

reading out first waveform data from the frequency band-divided 
waveform of approximat e ly at least two repeated cycles starting at the opening 
and starting address associated with the cycle corresponding to every other time 
point, and waveshaping the first waveform data with an envelope to form a first 
processed waveform, and 

reading out second waveform data from the frequency band- 
divided waveform of approximat e ly at least two repeated cycles starting at the 
opening and starting address associated with the cycle corresponding to every 
other time point that does not coincide with the reading out of the first waveform 
data, and waveshaping the second waveform data with the envelope to form a 
second processed waveform. 

19. (Original) A method as recited in claim 1 8, the step of superimposing a plurality of 
processed waveforms further including the steps of: 

sampling and low-pass filtering the processed waveform generated from 
the third frequency band-divided waveform according to the sampling frequency associated with 
the second frequency band-divided waveform and frequency band associated with the third 
frequency band-divided waveform to generate a third intermediate processed waveform; 

summing the third intermediate processed waveform with the at least one 
processed waveform generated from the second frequency band-divided waveform to generate a 
second intermediate processed waveform; 

sampling and low-pass filtering the second intermediate processed 
waveform according to the sampling frequency associated with the first frequency band-divided 
waveform and frequency band associated with the second and third frequency band-divided 
waveforms to generate a first intermediate processed waveform; and 

summing the first intermediate processed waveform with the at least one 
processed waveform generated from the first frequency band-divided waveform to form the 
compressed and expanded waveform. 




015.616752.2 



Atty. Dkt. No. 230980-0213 



20. (Original) A method as recited in claim 19, the step of superimposing a plurality of 
processed waveforms further including the step of establishing the time windows to produce 
cross-fading. 

21. -22. (Cancelled) 

23. (Original) A waveform compression and expansion apparatus for compressing and 
expanding a plurality of frequency band-divided waveforms generated from an original 
waveform, the plurality of frequency band-divided waveforms comprising waveform components 
of a plurality of frequency bands, the apparatus comprising: 

compression and expansion means with which the plurality of frequency 
band-divided waveforms are apportioned to at least two kinds of compression and expansion 
formats and each of the plurality of frequency band-divided waveforms are compressed and 
expanded in a direction of a temporal axis by an identical amount; and 

a superimposing means in which, by superimposing the plurality of compressed and 
expanded frequency band-divided waveforms, an original waveform that has been compressed or 
expanded in the direction of the temporal axis is formed. 

24. (Amended) An apparatus as recited in claim 23, wherein the compression and 
expansion means executes compression and expansion processing with a processing period that 
is as long as the frequency band-divided waveform which possesses the waveform component of 
a lew frequency band in the plurality of frequency band-divided waveforms, and forms 
compressed and expanded waveforms that correspond to the frequency band-divided waveforms. 

25. (Original) A waveform compression and expansion apparatus for compressing and 
expanding a plurality of temporally divided waveforms, comprising: 

a processing format specification means in which one compression and expansion 
processing format from a plurality of mutually different compression and expansion processing 
formats is specified for each of the plurality of temporally divided waveforms; and 

a compression and expansion means in which compression and expansion processing is 
performed on each temporally divided waveform to compress or expand the temporally divided 
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waveform in a direction of a temporal axis according to the specified compression and expansion 
format. 
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